INTERPRETER, CONTROL METHOD FOR 
INTERPRETER, AND STORAGE MEDIUM 

57)Abstract: 

PROBLEM TO BE SOLVED: To execute applications at the same 
time without constituting all functions which operate on the 
interpreter as one application in advance, to actualize multi-functions, 
and also increase the flexibility and expansibility of program 
description. 

SOLUTION: The interpreter 103 once receiving an indication for 
the execution of an application described in a programming 
language executes the application according to the received 
indication, generates storage areas for class variables needed to 
execute the application in a memory 201 so that they correspond to 
the application, and allows instructions regarding the execution of 
the application to access the storage areas for the class variables 
corresponding to the application. 
TECHNICAL FIELD 

[Field of the Invention] Both this inventions relate to a storage at the 
control approach list of the interpreter and interpreter which perform 
two or more applications. 

PRIOR ART 

[Description of the Prior Art] The interpreter conventionally 
equipped with two or more activation pass as an interpreter which 
performs interpretation of programming language and activation on a 
computer is offered. For example, the interpreter corresponding to a 
multithread is it, and if this interpreter is used, it is possible [ carrying 
out numerical calculation ] to perform network communication to 
coincidence. 

[0003] In that case, to the thread which is each activation pass, each 
processing was assigned, one application program was constituted 
on the whole, and the interpreter was performed. 



EFFECT OF THE INVENTION 

[Effect of the Invention] Without constituting in advance all the 



functions to make it operate by the interpreter, as one application 
according to this invention, as explained above, two or more 
applications can be performed now to coincidence, and various 
functions can be realized easily, and it is effective in the ability to 
increase the flexibility of programme description, and expandability 
further. 

[0095] Moreover, since the instance of an interpreter can be 
managed with one in that case, it is effective in the ability to perform 
saving of memory. 

[0096] Moreover, the selection executive program for choosing and 
performing two or more applications becomes unnecessary, and it is 
effective in the ability to save excessive time and effort. 
[0097] Moreover, and the existing application also have the 
effectiveness of the ability to make it operate correctly that it 
becomes unnecessary to care about an excessive limitation by not 
adding a limit to the usage of a class variable in the case of 
programming since the activation with exact two or more 
applications as expected is possible, and it is easy to program. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, the above- 
mentioned conventional technique had the following faults. 
[0005] That is, realizing various functions, since the function which 
an interpreter is made to perform must be constituted as one 
application in advance is disagreeable ******** which is difficult and 
lacks in the flexibility of programme description, and expandability. 
Module programming which realizes one function with 1 application, 
or the building block system of flexibility is higher. 
[0006] Therefore, the technique of performing two or more 
applications can be considered. 

[0007] Two or more interpreters are started as the 1st technique, and 
there is a method of making each interpreter perform each 
application. 

[0008] However, by this technique, two or more instances of an 
interpreter will exist in one computer, and it becomes a waste of 
memory. 

[0009] Moreover, there is the approach of preparing selection 
executive program D for choosing and performing one piece thru/or 
two or more applications as the 2nd technique from two or more 



applications, A, B, and C, for example, three applications. 
[0010] However, if the time and effort which creates or prepares 
selection executive program D primarily was taken by this technique, 
the number of the applications to start moreover had increase and 
decrease, or a certain modification enters when the class of 
application is changed, correction of selection executive program D 
is needed for whenever [ that ], and actuation is complicated. 
[001 1] Moreover, by the 2nd technique of the above, it may have 
been said as a more fundamental problem that two or more 
applications were not performed correctly. 

[0012] In general object oriented programming, although a class is 
introduced as an object type, the class variable peculiar to a class 
shared among two or more objects generated from the same class 
may be used. 

[0013] By the 2nd technique of the above, the number of the 
instances of the class variable generated within an interpreter is one 
respectively. In this case, a problem will be produced if there is no 
unification of the volition about the usage of a class variable between 
applications. For example, Application B initializes with initial value 
1 to the class variable y with which Class X is equipped, Application 
C initializes with initial value 0, and when activation is continued on 
the assumption that the value is not changed while each application 
has been initial value, a result different naturally from what was 
predicted will arise. 

[0014] Although generating of this problem can be prevented if the 
arrangement thing between applications is made and a limit of 
direction for use is prepared about the usage of a class variable, it will 
strengthen a limit of application description. Moreover, the problem 
that a guarantee of operation cannot be offered about the existing 
application still remains. 

[0015] While performing two or more applications to coincidence, 
without constituting in advance all the functions to operate this 
invention by the interpreter in view of the above-mentioned fault, as 
one application, various functions are realized and it aims at 
providing with a storage the control approach list of the interpreter 
and interpreter it was made to increase the flexibility of programme 
description, and expandability. 



MEANS 



[Means for Solving the Problem] In order to solve the above- 
mentioned technical problem, the interpreter concerning this 
invention A receipt means to be the interpreter of the programming 
language which supports a class variable, and to receive the 
directions which perform application described with said 
programming language, An activation means to perform said 
application based on the directions received by said receipt means, A 
generation means to match the storing field of a class variable 
required in the case of activation of the application by said activation 
means with said application, and to generate it, An access means to 
make the storing field of said class variable corresponding to said 
application access the instruction about activation of said application 
at the time of activation of the application by said activation means 
was established. 

[0017] Moreover, the control approach of the interpreter concerning 
this invention The receipt process which is the control approach of 
the interpreter of the programming language which supports a class 
variable, and receives directions of activation of the application 
described with said programming language, The activation process 
which performs said application based on the directions received at 
said receipt process, The generation process which matches the 
storing field of a class variable required in the case of activation of 
the application in said activation process with said application, and 
generates it, The access process which makes the storing field of said 
class variable corresponding to said application access the instruction 
about activation of said application at the time of activation of the 
application in said activation process was established. 
[0018] Moreover, the storage concerning this invention is a storage 
which stored the program operated as an interpreter of the 
programming language which supports a class variable. The receipt 
module for receiving the directions which perform application 
described with said programming language, The activation module 
for performing said application based on said received directions, 
The generation module for matching the storing field of a class 
variable required in the case of activation of said application with 
said application, and generating it, At the time of activation of said 
application, the program which has an access module for making the 
storing field of said class variable corresponding to said application 
access the instruction about activation of said application is stored. 
[0019] 



[Embodiment of the Invention] Hereafter, 1 operation gestalt of this 
invention is explained according to a drawing. 
[0020] Orawmg_l is the block diagram of the interpreter system 
which is 1 operation gestalt of this invention. 

[0021] In this drawing, the computer by which, as for 101, the above- 
mentioned interpreter system operates, the operating system (OS) 
with which 102 controls actuation of the whole computer 101, and 

103 are interpreters which interpret and perform the cutting tool code 
described in object oriented programming language, and store 
information required for the activation on memory 201. 

[0022] Moreover, the network communication module with which 

104 controls the communication link with an external network, The 
file system module which reads 105 to the file system on a hard disk, 
and accesses writing, A screen output module for 106 to display a 
console screen or a window screen on a display, The keyboard entry 
module with which 107 receives the input from a keyboard, As for 
the hard disk which 108 stores the cutting tool code of various 
classes, or serves as an output destination change various entries-of- 
data origin, and 109, the display for a screen display and 1 10 are the 
keyboards for a key input. 

[0023] Moreover, the network where 111 plays a role of a channel 
with an external computer, and 1 12a and 1 12b are equipped with the 
storage (not shown) used as an output destination change various 
entries-of-data origin while they store the cutting tool code of various 
classes, and they are the remote computer which can communicate 
between computers 101 about the read-out data from the above- 
mentioned storage, write-in data, or a user's input data. 
[0024] Drawing 2 describes the contents of the above-mentioned 
memory 201 at the time of actuation of the above-mentioned 
interpreter system. 

[0025] the public area 202 which is a storing field of the data shared 
in case the data with which the inside of memory 201 should exist 
only one in the above-mentioned interpreter system in this drawing, 
i.e., two or more applications, are performed, and the application 
which it is assigned for every application and is the storing field of 
data required for activation of each application - it is divided into the 
individual field 203. three applications corresponding to them as that 
to which Applications A, B, and C are operating in this drawing — 
the individual fields 203a, 203b, and 203c are formed. 
[0026] Here, the cutting tool code of the class to which the 



interpreter system loaded the time is stored in a public area 202. 
[0027] A cutting tool code is the method information on the class 
(the instruction train of a method is included), and field information 
(information about an instance variable and a class variable.). 
Information, such as a constant data containing the initial value data 
of a class variable and a symbol, is expressed. 
[0028] Therefore, since cutting tool codes do not differ for every 
application, it is stored in a public area 202. an application - only the 
part of the class which overlaps rather than it stores in the individual 
field 203 can save memory. 

[0029] In addition, each application is not using all the classes 
loaded here. In case all applications are performed, a needed class is 
loaded here. Therefore, Application A came to have shown Class X 
to the public area 202 of drawing 2 , even when Application B uses 
Class Y and Application C is using Class Z. 
[0030] on the other hand - an application - the data which 
corresponding application needs for operating correctly are stored in 
the individual field 203. The class variable area which needs the 
instance which became independent for every application, various 
object data areas, a stack, etc. are stored. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

['Drawing 11 It is the block diagram of the interpreter system in this 
operation gestalt. 

[Drawing 2] It is drawing having shown the memory content inside 
an interpreter. 

[Drawing 3] It is drawing having shown the structure of a class 
variable table. 

I Drawing 41 It is the flow chart which showed the operations 
sequence of an interpreter. 

['Drawing 5] It is the flow chart which showed the operations 
sequence at the time of application activation. 
[Description of Notations] 

101 Computer 

102 OS 

103 Interpreter 

104 Network Communication Module 



105 File System Module 

106 Screen Output Module 

107 Keyboard Entry Module 

108 Hard Disk 

109 Display 

110 Keyboard 

111 Network 

112 Remote Computer 

201 Memory 

202 Public Area 

203 Application - Individual Field 
301 Class Variable Table 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Both this inventions relate to a storage at the 
control approach list of the interpreter and interpreter which perform 
two or more applications. 
[0002] 

[Description of the Prior Art] The interpreter conventionally 
equipped with two or more activation pass as an interpreter which 
performs interpretation of programming language and activation on a 
computer is offered. For example, the interpreter corresponding to a 
multithread is it, and if this interpreter is used, it is possible [ carrying 
out numerical calculation ] to perform network communication to 
coincidence. 

[0003] In that case, to the thread which is each activation pass, each 
processing was assigned, one application program was constituted 
on the whole, and the interpreter was performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the above- 
mentioned conventional technique had the following faults. 
[0005] That is, realizing various functions, since the function which 
an interpreter is made to perform must be constituted as one 
application in advance is disagreeable ******** which is difficult and 
lacks in the flexibility of programme description, and expandability. 



Module programming which realizes one function with 1 application, 
or the building block system of flexibility is higher. 
[0006] Therefore, the technique of performing two or more 
applications can be considered. 

[0007] Two or more interpreters are started as the 1st technique, and 
there is a method of making each interpreter perform each 
application. 

[0008] However, by this technique, two or more instances of an 
interpreter will exist in one computer, and it becomes a waste of 
memory. 

[0009] Moreover, there is the approach of preparing selection 
executive program D for choosing and performing one piece thru/or 
two or more applications as the 2nd technique from two or more 
applications, A, B, and C, for example, three applications. 
[0010] However, if the time and effort which creates or prepares 
selection executive program D primarily was taken by this technique, 
the number of the applications to start moreover had increase and 
decrease, or a certain modification enters when the class of 
application is changed, correction of selection executive program D 
is needed for whenever [ that ], and actuation is complicated. 
[001 1] Moreover, by the 2nd technique of the above, it may have 
been said as a more fundamental problem that two or more 
applications were not performed correctly. 

[0012] In general object oriented programming, although a class is 
introduced as an object type, the class variable peculiar to a class 
shared among two or more objects generated from the same class 
may be used. 

[0013] By the 2nd technique of the above, the number of the 
instances of the class variable generated within an interpreter is one 
respectively. In this case, a problem will be produced if there is no 
unification of the volition about the usage of a class variable between 
applications. For example, Application B initializes with initial value 
1 to the class variable y with which Class X is equipped, Application 
C initializes with initial value 0, and when activation is continued on 
the assumption that the value is not changed while each application 
has been initial value, a result different naturally from what was 
predicted will arise. 

[0014] Although generating of this problem can be prevented if the 
arrangement thing between applications is made and a limit of 
direction for use is prepared about the usage of a class variable, it will 



strengthen a limit of application description. Moreover, the problem 
that a guarantee of operation cannot be offered about the existing 
application still remains. 

[0015] While performing two or more applications to coincidence, 
without constituting in advance all the functions to operate this 
invention by the interpreter in view of the above-mentioned fault, as 
one application, various functions are realized and it aims at 
providing with a storage the control approach list of the interpreter 
and interpreter it was made to increase the flexibility of programme 
description, and expandability. 
[0016] 

[Means for Solving the Problem] In order to solve the above- 
mentioned technical problem, the interpreter concerning this 
invention A receipt means to be the interpreter of the programming 
language which supports a class variable, and to receive the 
directions which perform application described with said 
programming language, An activation means to perform said 
application based on the directions received by said receipt means, A 
generation means to match the storing field of a class variable 
required in the case of activation of the application by said activation 
means with said application, and to generate it, An access means to 
make the storing field of said class variable corresponding to said 
application access the instruction about activation of said application 
at the time of activation of the application by said activation means 
was established. 

[0017] Moreover, the control approach of the interpreter concerning 
this invention The receipt process which is the control approach of 
the interpreter of the programming language which supports a class 
variable, and receives directions of activation of the application 
described with said programming language, The activation process 
which performs said application based on the directions received at 
said receipt process, The generation process which matches the 
storing field of a class variable required in the case of activation of 
the application in said activation process with said application, and 
generates it, The access process which makes the storing field of said 
class variable corresponding to said application access the instruction 
about activation of said application at the time of activation of the 
application in said activation process was established. 
[0018] Moreover, the storage concerning this invention is a storage 
which stored the program operated as an interpreter of the 



programming language which supports a class variable. The receipt 
module for receiving the directions which perform application 
described with said programming language, The activation module 
for performing said application based on said received directions, 
The generation module for matching the storing field of a class 
variable required in the case of activation of said application with 
said application, and generating it, At the time of activation of said 
application, the program which has an access module for making the 
storing field of said class variable corresponding to said application 
access the instruction about activation of said application is stored. 
[0019] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this 
invention is explained according to a drawing. 
[0020] Drawjiig;..]. is the block diagram of the interpreter system 
which is 1 operation gestalt of this invention. 

[0021] In this drawing, the computer by which, as for 101, the above- 
mentioned interpreter system operates, the operating system (OS) 
with which 102 controls actuation of the whole computer 101, and 

103 are interpreters which interpret and perform the cutting tool code 
described in object oriented programming language, and store 
information required for the activation on memory 201. 

[0022] Moreover, the network communication module with which 

104 controls the communication link with an external network, The 
file system module which reads 105 to the file system on a hard disk, 
and accesses writing, A screen output module for 106 to display a 
console screen or a window screen on a display, The keyboard entry 
module with which 107 receives the input from a keyboard, As for 
the hard disk which 108 stores the cutting tool code of various 
classes, or serves as an output destination change various entries-of- 
data origin, and 109, the display for a screen display and 110 are the 
keyboards for a key input. 

[0023] Moreover, the network where 1 1 1 plays a role of a channel 
with an external computer, and 1 12a and 1 12b are equipped with the 
storage (not shown) used as an output destination change various 
entries-of-data origin while they store the cutting tool code of various 
classes, and they are the remote computer which can communicate 
between computers 101 about the read-out data from the above- 
mentioned storage, write-in data, or a user's input data. 
[0024] Drawing 2 describes the contents of the above-mentioned 
memory 201 at the time of actuation of the above-mentioned 



interpreter system. 

[0025] the public area 202 which is a storing field of the data shared 
in case the data with which the inside of memory 201 should exist 
only one in the above-mentioned interpreter system in this drawing, 
i.e., two or more applications, are performed, and the application 
which it is assigned for every application and is the storing field of 
data required for activation of each application - it is divided into the 
individual field 203. three applications corresponding to them as that 
to which Applications A, B, and C are operating in this drawing - 
the individual fields 203a, 203b, and 203c are formed. 
[0026] Here, the cutting tool code of the class to which the 
interpreter system loaded the time is stored in a public area 202. 
[0027] A cutting tool code is the method information on the class 
(the instruction train of a method is included), and field information 
(information about an instance variable and a class variable.). 
Information, such as a constant data containing the initial value data 
of a class variable and a symbol, is expressed. 
[0028] Therefore, since cutting tool codes do not differ for every 
application, it is stored in a public area 202. an application - only the 
part of the class which overlaps rather than it stores in the individual 
field 203 can save memory. 

[0029] In addition, each application is not using all the classes 
loaded here. In case all applications are performed, a needed class is 
loaded here. Therefore, Application A came to have shown Class X 
to the public area 202 of drawing 2. , even when Application B uses 
Class Y and Application C is using Class Z. 
[0030] on the other hand - an application - the data which 
corresponding application needs for operating correctly are stored in 
the individual field 203. The class variable area which needs the 
instance which became independent for every application, various 
object data areas, a stack, etc. are stored. 

[0031] A class variable area should secure only the part of a required 
thing with the application. In drawing 2 , although Applications A, 
B, and C are using all the classes X, Y, and Z, when all classes are 
not being used, the class variable area of an unnecessary class does 
not need to secure. 

[0032] now, the field to the class variable which the class has when 
application uses a class, although it is attached to one class and 1 
thru/or two or more class variables can be defined and in which all 
writing is possible - an application - it is secured on the individual 



field 203. 

[0033] DrnwilgJi is the class variable table 301 having shown it. 
[0034] When it has the class variable x which can write in Class X, 
and y and z and Applications A and B and all C use Class X, the 
data storage field to 301 a-i is secured, in addition - although the 
class variable area was expressed as a table as a gestalt different here 
from drawkigJZ — an application — the line of A — an application — I 
think that it corresponds with the class variable area of individual 
field 203a. 

[0035] Here, the approach is not indispensable although considered 
as "the class variable in which all writing is possible." If it confirms 
whether to be finishing [ partitioning ] and has not secured yet in 
case it is used to the class variable of each, there is also a method of 
reserving a partition. Since only the part of the class variable to be 
used should prepare a class variable area, memory usage is stopped. 
[0036] Moreover, about the class variable which cannot write in the 
reason "whose writing was enabled", initial value is included in the 
cutting tool code, and since the value is eternal, it is because it is not 
necessary to assign a field for every application. What is necessary is 
just to refer to the cutting tool code of a public area 202 in quest of a 
value. 

[0037] Actuation of an interpreter system with the above 
configurations is explained below using the flow chart of drawing 4 
and drawing 5 . 

[0038] Drawing 4 is the flow chart which showed the operations 
sequence of an interpreter 103. 

[0039] First, an interpreter 103 specifies the application which 
should start as an argument, and is started. 

[0040] An interpreter 103 analyzes this argument (step S401), and it 
is confirmed whether the application which should start in an 
argument exists (step S402). 

[0041] When it exists, the application which should start out of it is 
chosen (step S403). Generally, although selection is performed in the 
order specified by the argument, it is not necessary to adhere to this. 
[0042] Then, a new task is created through API for the multitasking 
which OS 102 offers (application programming interface) (step 
S404), and an application is started on the above-mentioned task 
(step S405). 

[0043] The reason for creating a new task is that other applications 
cannot be started and the purpose of the concurrency of two or more 



applications is not attained until the application is completed, if a 
new task is not created but application is started on the task context 
of an interpreter 103. 

[0044] After starting the 1st application as mentioned above, it 
investigates whether return and the application which should start 
remain in step S402. When first the application which should start 
plurality as an argument is specified, it becomes multiple times and 
turning about the loop formation of step S402 to the step S405. 
[0045] Since the application which should start does not exist in step 
S402 when an interpreter 103 is started without one specifying as an 
argument the application which should start, or when all the specified 
applications finish being started, it moves to step S406. 
[0046] Step S406 to the step S408 is a step which waits for the 
directions about starting of application or termination of an 
interpreter. 

[0047] First, it is confirmed whether there is any assignment of the 
starting application by the input from a keyboard 1 10 (step S406). 
[0048] This is made according to the following operation gestalten, 
for example. 

[0049] That is, apart from the screen which various applications 
output on a display 109, the window for application starting is 
displayed and the prompt which stimulates the input of application 
which should be started in the window is displayed. 
[0050] A user inputs the argument passed to the identifier of the 
application which should start, and application from a keyboard 110 
to the prompt. 

[0051] The keyboard entry module 107 detects the argument passed 
to the identifier of the application by which the input was carried out 
[ above-mentioned ], and which should start, and application, and 
notifies it to an interpreter 103. 

[0052] The interpreter 103 which received the notice judges it as 
those of starting application with assignment at step S406, moves to 
step S404 and performs the step which starts the specified 
application. When not receiving a notice, it judges that an interpreter 
103 has no assignment of starting application at step S406, and 
moves to step S407. 

[0053] Next, at step S407, it is confirmed whether there is any 
assignment of the starting application by the input from a network 
111. 

[0054] This is made according to the following operation gestalten, 



for example. 

[0055] That is, the interpreter 103 opens the predetermined port 
beforehand for network communication. API for the network 
communication control which OS 102 offers is used for opening. An 
interpreter 103 receives the information of the argument passed to the 
identifier of the application which should start, and application from 
an external instrument 112, for example, a remote computer, through 
the above-mentioned port using a predetermined communications 
protocol. In order to specify the argument passed to the identifier of 
the application which should start on a remote computer 112, and 
application, a user inputs as an example using a keyboard. 
[0056] The above-mentioned information is received with the 
network communication module 104 as mentioned above, and it is 
notified to an interpreter 103. 

[0057] After that, the existence of starting application is judged in 
step S407, the same with having mentioned above, if required, 
application will newly be started, otherwise, it progresses to a degree. 
[0058] If it is made above, the user who is present in the location of a 
remote computer 112 can also operate application on a computer 
101. 

[0059] Finally, it is confirmed whether there is any termination 

instruction of an interpreter 103 (step S408). 

[0060] It is confirmed whether the key input which means an 

interpreter termination instruction is specifically made by the same 

procedure as above-mentioned keyboard entry. 

[0061] When there is an interpreter termination instruction, while 

ending all the applications that are carrying out current activation, a 

task is deleted, various resource release processings in which the 

memory which was being allocated is released are performed as a 

post process (step S409), and processing of an interpreter 103 is 

ended. 

[0062] When there is no interpreter termination instruction, it returns 
to the check of the existence of the application which should start 
after step S406. 

[0063] As mentioned above, the procedure shown in drawrngj; 
enables it to perform two or more applications to starting and 
coincidence by the interpreter 103. 

[0064] However, that two or more applications are exact and in order 
to guarantee actuation as expected, a class variable area must be 
prepared for every application. 



[0065] The procedure is explained below using the flow chart of 

\ \ ' '' I jig. 5 . 

[0066] Drawing 5 is the flow chart which showed in what kind of 
procedure this application would be performed by the interpreter 103 
on the new task started when an interpreter 103 started application in 
step S405 of doiwmg 4 for this reason. 

[0067] When application is started in step S405 as a premise, it is 
specified from which method of which class activation is started. 
Here, it will be respectively called the Maine class and the Maine 
method. With this operation gestalt, the above-mentioned Maine 
class and the Maine method are obtained from the identifier of 
application by the meaning. 

[0068] the application first corresponding to this application - the 
individual field 203 is generated on memory 201 (step S501). 
[0069] Next, since the cutting tool code of the above-mentioned 
Maine class is loaded to memory 201, the whereabouts must be 
looked for. Then, the class search path which described the location 
which looks for the whereabouts of a class cutting tool code, and the 
ranking to look for is used and searched (step S502). 
[0070] Class search paths are the following data. 
[0071] 

/dirl/aaa/bbb:/dir2/ccc: @ remote l/dir3/ddd/eee: @remote2/dir4[0072 
] The location where this data looks for the cutting tool code of a 
class is directory / dir3/ddd/eee (remote 1 is the identifier of remote 
computer 1 12a.) of the hard disk 108 of the (1) computer 101. 
/dirl/aaa/bbb Directory of the hard disk 108 of the (2) computer 101 
/dir2/ccc Directory of (3) remote-computer 1 12a It is illustrating, and 
twists and storages, such as a hard disk with which a directory exists, 
are the directories of (4) remote-computer 1 12b. It is four places of 
/dir4 (remote2 is the identifier of remote computer 1 12b), and means 
that the sequence to look for is the order of (1) to (4). Of course, a 
data notation is not restricted to this. 

[0073] the application of the application which corresponds that 
class search path as puts this class search path on the shared area 
202 of memory 201, may decide to refer to that data that exists in an 
interpreter 103 at the time of every application activation and can 
also specify the class search path corresponding to that application as 
coincidence at the time of starting application assignment — it puts 
on the individual field 203 and you may enable it to refer to different 
class search path for every application 



[0074] Since the time and effort which searches the pass with which 
in the case of the latter only a required location can be specified and 
the class of the application does not exist for the application as class 
search path can be saved, the rate of class retrieval improves. 
[0075] Now, if the class search path explained above is used and the 
whereabouts of the cutting tool code of the Maine class is discovered, 
this is loaded to a public area 202 (step S503). 
[0076] Subsequently, the loaded cutting tool code is analyzed and it 
is confirmed whether there is any class variable (step S504). 
[0077] the case where it is although processing about a class variable 
was not performed when there was nothing - first - a class variable 
area - an application - it generates in the individual field 203 (step 
S505). 

[0078] When the initial value data to a class variable are described or 
a class variable initialization method exists in a cutting tool code, 
there is the need for class variable initialization (step S506). 
[0079] A class variable is initialized according to each case (step 
S507). When there are initial value data to a class variable, 
specifically, a class variable area is initialized by these initial value 
data. Or when a class variable initialization method exists, the 
method is performed by the interpreter 103. That is, before 
performing the Maine method, a class variable initialization method 
is performed. The method of activation is the same as the method of 
activation of the parts of step S508 mentioned later - step S513. 
[0080] As mentioned above, after initializing a class variable, it is PC 
(program counter.) to the head of the instruction train of the Maine 
method still more, the interpretation in the method instruction train of 
an interpreter 103, and an activation location - being shown - it sets 
(step S508) and goes into the method running phase. 
[0081] First, the instruction of the location which PC shows is 
interpreted (step S509). 

[0082] And if PC is moved to (step S510) and the instruction which 
should be executed next in the control flow of the instruction train of 
a method by only executing the instruction (step S511) (step S512) 
and application is not completed on the occasion of activation of the 
instruction when a new class is not required (step S513), it returns 
and repeats to step S509. 

[0083] When the new class which is not loaded until now is needed 
at the time of activation of an instruction, the cutting tool code of a 
new class is loaded in the same procedure as the case where (step 



S510) and the cutting tool code of the above-mentioned Maine class 
are loaded, and generation and initialization of the field of the class 
variable are performed (step S515 - step S520). And the instruction 
execution of step S511 is continued. 

[0084] In the instruction execution of step S51 1, when it is that to 
which this instruction accesses a class variable, the activation is made 
as follows. The field of the class variable for access is prepared by the 
step of step S518 - step S520 (or step S505 - step S507), and is 
already in the accessible condition. From the information which 
shows the application under activation, and the information on the 
class variable to access, an interpreter 103 specifies the class variable 
area which should be accessed, and accesses there. 
[0085] What is necessary is just to take out the data stored in the 
field of 30 le, when are explained using d \iuk : and the instruction 
which it is going to execute during activation of Application B after 
this is what takes out the value of the class variable y of Class X. 
[0086] Similarly, since the field of 301b will be accessed at the time 
of activation of Application A and a 30 lh field will be accessed at 
the time of activation of Application C, even if it has accessed the 
seemingly same class variable of an instruction of a method, it is 
accessed by different field with different application. 
[0087] If it is made above, since each application can use a class 
variable, without caring about the usage of the class variable of other 
applications, there are few limits on programming and its possibility 
that a bug will arise also decreases. 

[0088] Now, when it carries out executing a return instruction from 
the Maine method etc. and application is ended, the post process of 
releasing the resource which was being used with (step S513) and its 
application is performed (step S514). the application corresponding 
to the application — deletion of the individual field 203 is also 
performed here. 

[0089] Moreover, as long as there is a class which was being used 
only with the application, since the class is unnecessary, the unload 
of the cutting tool code may already be carried out from a public area 
202. If it is made such, memory 201 can be used effectively. 
[0090] The counter which shows how many applications are using 
the class may be formed to each class. In that case, the counter of the 
class which the application used is reduced in a post process (step 
S514). And when a counter is set to 0, 1 hear that there is not 
application which is already using the class, and it can carry out the 



unload of the class. In this way, the class which two or more 
applications were using can also carry out an unload. 
[0091] Moreover, although premised on the public area 202 which 
loaded the cutting tool code being on RAM in the above-mentioned 
example, you may place on ROM. A cutting tool code is not 
concerned with the situation of application of operation, but it is 
because it is eternal. In that case, the step of loading and an unload 
becomes unnecessary and class search path data and a retrieval step 
also become unnecessary further. 

[0092] In the above, this invention has been explained based on the 
above-mentioned operation gestalt. Even if this invention uses 
hardware, it is realizable with software. 
[0093] Therefore, if it is read and performed, the storage which 
memorized the program code of the software which realizes the 
function of the operation gestalt mentioned above can also realize an 
above-mentioned function, and constitutes this invention. 
[0094] 

[Effect of the Invention] Without constituting in advance all the 
functions to make it operate by the interpreter, as one application 
according to this invention, as explained above, two or more 
applications can be performed now to coincidence, and various 
functions can be realized easily, and it is effective in the ability to 
increase the flexibility of programme description, and expandability 
further. 

[0095] Moreover, since the instance of an interpreter can be 
managed with one in that case, it is effective in the ability to perform 
saving of memory. 

[0096] Moreover, the selection executive program for choosing and 
performing two or more applications becomes unnecessary, and it is 
effective in the ability to save excessive time and effort. 
[0097] Moreover, and the existing application also have the 
effectiveness of the ability to make it operate correctly that it 
becomes unnecessary to care about an excessive limitation by not 
adding a limit to the usage of a class variable in the case of 
programming since the activation with exact two or more 
applications as expected is possible, and it is easy to program. 



[Translation done.] 



[Claim(s)] 

[Claim 1] A receipt means to be the interpreter of the programming 
language which supports a class variable, and to receive the 
directions which perform application described with said 
programming language, An activation means to perform said 
application based on the directions received by said receipt means, A 
generation means to match the storing field of a class variable 
required in the case of activation of the application by said activation 
means with said application, and to generate it, The interpreter 
characterized by providing an access-control means to make the 
storing field of said class variable corresponding to said application 
access the instruction about activation of said application at the time 
of activation of the application by said activation means. 
[Claim 2] Said activation means is an interpreter according to claim 
1 characterized by generating a task and performing said application 
on the task concerned. 

[Claim 3] Said activation means is an interpreter according to claim 
1 characterized by performing two or more applications to 
coincidence. 

[Claim 4] The receipt process which is the control approach of the 
interpreter of the programming language which supports a class 
variable, and receives directions of activation of the application 
described with said programming language, The activation process 
which performs said application based on the directions received at 
said receipt process, The generation process which matches the 
storing field of a class variable required in the case of activation of 
the application in said activation process with said application, and 
generates it, The control approach of the interpreter characterized by 
providing the access-control process which makes the storing field of 
said class variable corresponding to said application access the 
instruction about activation of said application at the time of 
activation of the application in said activation process. 
[Claim 5] The control approach of the interpreter according to claim 
4 characterized by generating a task and performing said application 
on the task concerned in said activation process. 
[Claim 6] The control approach of the interpreter according to claim 
4 characterized by performing two or more applications to 
coincidence in said activation process. 

[Claim 7] It is the storage which stored the program operated as an 
interpreter of the programming language which supports a class 



variable. The receipt module for receiving the directions which 
perform application described with said programming language, The 
activation module for performing said application based on said 
received directions, The generation module for matching the storing 
field of a class variable required in the case of activation of said 
application with said application, and generating it, The storage 
characterized by storing the program which has an access module for 
making the storing field of said class variable corresponding to said 
application access the instruction about activation of said application 
at the time of activation of said application. 
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7 H^tiSaw-^TT-y 7-va xnjjiWk-rr 

[0050] -e^rnyrhfc^t-c, &m 
•t^rry^-vgycD&B?, Try 7-^3 7fc* 
■t3IR£*-#-K 1 1 oa^AA-rs. 

[0051] FATJ* ^ *->V 1 0 7t±iJ&X 

^S^SKrf^TT-y^-vay^ffif, 77 y 7 

[ 0 0 5 2 ] il»£gtj7:-f 7*7 "J * 1 0 3l±XT-y 
7°S4 0 6T"SUjTTU 7-va 7COf§5g#9 fcflR 
U *r •y7S4 04^»[7C *K&S;hjfc77y7 

a yzmmt&x^vrzmfitz . mm%m 

V^(i N -f J^TU^IO 3{4Xf'yrS4 0 6T'S 
177 y 7- ^ 3 y o^S* ttWBfL. X-f v 7 S 4 
0 7i:W4. 

[0 0 5 3] <^fc N Xfv7S4 0 7tli*v h?-? 

1 1 1 frt>ff)Xfim imrrv r—> a 7^£# 
[0054] ztamttt* o %mmmizi: 

■oX^flh. 

[0 0 5 5] t%bH, JyfTVfl 03(ifft, * 

v hv-tmmwfzMzmfccotf- bat-ry txa 

< . ^-7V tttO S 1 0 2 #8^4 * >y f- V- ?ji 

ffimatitonA p i SffiiH-f * . A y ?rv 7 1 o 3 
iSirf ^£ 77° y 7-7 3 yco^fr. 77y^-v 



h°a-* 1 1 2 JiT'Sirr^ 77 U 7-7 3 yay^x 

w, rry^-^ 3 yfcartgi»*ffi©tsjt»tti, 

-Hi: LT . i-iT^-iK- H £f M iXAIrtl . 
[0056] UIBD «fc a C LTiKflHWi, * -y h «7- 

[0057] Zcomi. iJ*Lfc<0f:R*(c. 18*77 
y 7- 7 3 7 0 « L#X7 >y 7 S 4 0 7 (CfcWTfl 
RSfu sMPC&ittf 77 'J 7-7 3 7*«nfcfc:S» 

[0 0 58] a±tOJ;otCtWi\ 'J^-hayh°a- 
9 1 1 2<0*SffcV^i-^iayfjL-^ 1 0 1±T" 

rroy-yaym^-tl^bhX'^l. 

[0059] m&Z. A y?T0 9 1 0 30Hfmrtrtf 
***»ifa*»5&f-xy^i-4 (Xf77S408) . 

[0060] nmmi. ±3&>*-#- vx-iitmm 

J)tf%ZtlX\<^fy£1-x»/?-t?>. 
[0061] >f 7^7'J *»T*MhMfc5*£i±. 
HtfL7V^77U7-^3>'^^ril7-r^t*t. 

^■y7S4 09K >f 7^7'J ^ 1 0 3<0«fflfciRT$- 

[ 0 0 6 2 ] 7^7'J ^»7^* s '*V^{i s 
■y 7 S 4 0 6 Ja^OeiTf^ # 77 'J 7- v 3 70D# 9 
*LOf-x-y^(cMI>. 

[0063] ja±, H4 ts-r^W-J; , 7^7 
y^io3tj:oT«ft<o7ry7-^a7*ia«, r 

[0 0 64] L*>L. SSft«077 'J 7- a 7<0iEW*> 

^mwitzt&vcommu.Mi-hKMztt. ?yx%. 

[0 06 5] ^#IIS-05cO7P— ^A'-hSrffl^ 

[0 06 6] H5«i, H4<7)Xr«y7S4 0 5t*JV^T 
>f y?7V 9 1 0 3^77y 7-^ a 7*ja»Lfc© 

7-i^3 Vif^ni 0 7^7 y ^ 1 0 3 1 i 

[006 7] lyffit LTs 7-fv7S4 0 5(CtJV^7 
7'J 7-7 3 7!We«$*i4l$. V 
•y K*fe«ft&^S-h**s6WjeS-fl*. 

xjy?7X, xjyxvv Fk&&zktet&. 
*mmmx-te. tt y 7-^3 7eD*«r*»fe±iax-f 

7 ^ 5X fc 7 -f 77 V -y Hs6*-*t:ft feili J: -5 
[0068] M77 'J 7-7 a 7tMJS"f 
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h tt y mmm® 2 0 3 *y ^ y 2 0 1 ±{c£j£$ft.g> 

(Xf77S50 1 ) . 

[0 0 6 9] mz, ±MlX4>7?Xcr»U F3-Fft 
t^V 2 0 1 to- F"t -eo^ft&S&frt 
Mf&^&K ??x*-f F3-F<D£*§ft& 

n&ttl (^T77S50 2) . 
[0070] ?yXmJWi.ft?)£ 5 %T~?X'h 

6. 

[007 1] /dirl/aaa/bbb:/dir2/ccc:@remotel/dir3/ 
ddd/eee : @reinote2/d i r4 

[00 72] ZCOr-fte, ?7X<WUb3-F£M 
■tt&ffii (1)3 101«A-KfU?l 

0 8«f 4 V? F D /dirl/aaa/bbb (2)3 y t° A - 
*1 0 1<7)A-Ft>X?1 0 8<0r-f l^MJ /dir2 
/ccc (3) Ut-hayta-j'l 12a«fVW 
h'J /dir3/ddd/eee (remoteHiUt- F ay 

1 1 2 atfvgit. r> y? f y^ffs-r&^-Kr-f^ 

ta-^ 1 1 2bff)T4 V? F 'J /dir4 (remotely 

^-hayt^-^i \2hcnm\) <O4fflJ5fT*0. 
aWlttfll ( 1 ) *>M 4 ) 4>WC*4 <! t t»w 

[0 0 7 3] icT^x^y-Uii, **y2 01O* 

2 o 2 wis . t* oTr ^-x 3 s^sawic 

*>. 4 1 0 3+tW-ffft^-*-e<0T-^* 

jen«c, *0)T? y r-y 3 y£*fjfrf a ? 

Xk|fp*fc®5£T#SJ::5fc:LT. ^?7X^U 

ft. >Wi>Try7--y 3 y<7)rrvmmm®2 o 3 

1 0 0 7 4 ] a#«0*^ ;7«A^iU, ^CO 

Try ^-S'h >tt -5T«&g$^co*£*gse-e& , 

^T7°y^->-3>-0^5X^ffaL*VVtxft^ 

[ 0 0 7 5 ] £T. Ja±tlHWL^^5X«»^ftW 
fflU ^y?5XOA^ F3-F<?)»lft$t.STS 

03) . 

[0076] Jftvr. o- F L^AV F 3- F £|?#f 
U ^^^SSRj&^i^x'y^i Uf-yrS5 0 

4) . 

[0077] Mfr~>t:i$r&iZ?7XmilzM-tZ>>imi£ 

imm®2 0 3mz£M-f& Uf77S5 0 5) . 
[0 0 7 8] A">f F3-F'F*!fc. 7yX%mzm-&%) 

mmf- 9 tm& ztix v vfc 0 . ? 7xst«y y 

-y F##ttt ??*S8Hn»Hba<M?^2b 
& (Xf77S506) . 



[0 0 79]#*0%&fcJ6tT. 77«M« 
lT§ Uf»7S507) . JWWWi. ^5XSgRfc 
*«-*««Hi^-^*^S«^i, ?5X3E»«ftfS 

it* v 7 Fifrwrs^ti. y » Fft w y?r 
y^io3T»fr*. -3*0. *4 y^y-yh-ftntf 

<9tt*Ji. ^t4Xf'y7S 5 0 8~Xf 7/S 5 1 

[0080] mmmzix. ?7x$tm®mit 

ft. v*J:nj\ ^-fy^y-y h'o^^JcojfesltcPC 
(/n/^M 1 )^. -f >^ry^l03^y«yK 
^•MfcteJtSJPR. HfffiBft^-f) H7MU 
T77S5 08) . ^VyHHffaiBtAoT^<. 

[ o o 8 1 ] t-r . p cj&«srf {aaicoA^ftjifiwi, 

(Xf v7'S50 9) . 

[0 08 2] -eLT. -WHMMMWrfcKU fttefc? 
yZfrmx^tMrii (Xf77S 5 10). mt-e 
OdNfrftHfrL (xf77S 511).^V7 H<7)#^ 

5ijcoi)«cogmt *j v >t . mzmfii-K* 4Hhc p c ft 
(xf77S5i2) . rry^--y 3 y**7 

LfrWUf (7f77S5 13) . Xr-yrS5 0 9t 
MoTi*03Ito 

[0 08 3] titftomm. ^*TO-HLTWjfVv 
If^^^X^t^o^lJ (Xf77S5 1 
0) . Jj&o^y^xcQAVf F3-Fftn-FU; 
^kWimttmX'M? 7XWU h 3- Fftn— F 
L. ^W^7^^^1i^4^cS.t/'Wtftfi : 5 (X 
ry7°S5 1 5-Xf77S52 0) . -fLT. Xf7 
7°S5 1 l^XrtWEfftwt*. 

[0 084] X-r-y7-S5 1 KO^UfffcfeV^T. IS 

Sft^RHttRfi:. Xf77S 5 1 8-Xx'y7°S 5 2 
0 (*S^iXfy7S 5 0 5^f77S 5 0 7 ) 0) 

tv^s, ^y^ry^i0 3{±^T+»T7°y7--y3 

yftS'tffifgfc. 7?*x^S?7X^S^fi||S7>^ 
77*Xt^^77X^ffl*ft#«t. ^itr^-t 

[0085] 03fcfflvvcKHji-*-*fc. 7ryr-y 3 

5^X^5XSfSy<0jift]R"5{fJ-tfc^T'*-5fc« 
^.30 1 e<0fiS«tfitt3fl^7 f -^ft]R , ?aj*tr«t 

[0086] rhwc. rry r-y 3 yAcomnmz 
{i. 301 bcofwmt. Try r-y a yccomimiz 
{±. 30 l h<ry&mzT?*xthZ\k\,z-%hfrh. x 
y -y H«<HWjfcWt±liH fc^ 7^»7^« L 
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[0087] &±co i o t-mtr. #rr y 9 > 

[ 0 0 8 8 ] ZX. *4 V v H*^ D 

x^mmmtmrnim^nd (xt-yts 
5 14) . *<or7-y^-s/3Vt#jEf4rr'jfflB! 
««2 0 30»i>C <r-efT;bii&. 
[ 0 0 8 9 ] 4 fc, -?-<D77° 'J v— ^ g yOATfflffl L 

LTki^, ZcoZolziixli^ ^^y 2 0 l£#3&fc: 
[0 0 9 0] #?5;*fc:*tU ^<-3«rr^-y 3 
TtiK *«>*£tt. *7*Bi (Xf77S514) 

fctjwc. **>77 y ^-^ 9 >a*ffiE us* 7x0;? 

*lt, a*y*#ofc:fc-jfc*£ 

HUfcV^ifc-C, ?7X£7>-n-FT'#l>. idt 

[009 1] £*s, _kiE«O0fCtt* AM hr?-F^n- 
K Lfc£JB1S«2 0 2fiRAM±tC&!» d i fcHflik L 
TVtfS# N ROM±KjfV>TfcJ:V\ A-f hn — H(±T 

ry 3 ycoiWHftatwfcia-f , *3?ca**»& 

«BB2r<>5:9, 3 6fc, ?7^«f-^ti^ 
[ 0 0 9 2 ] fiUi, *W»COVVC, ±SOSa«0»ffl[t 

[0093] ffi^T. ±JfitfclOBBIB<0«IS*^-t 
«, V 7 V 7X7«7n^5A3- F SrlEli LfcifflHHEK 

[0094] 

Ty^--^3>-tLT«)t-ri.<rt^<, serottu 



^-v- 3 y £ mm&&it* z k * i 5 9 . 
a<0SKtt, SKIttfciiWNi fc#T& I. k v^fcaMW 
[0095] -fy^ry^-fy*** 

[0096] 3*jt, a»rry^-^ 3 >sraH)?. 
1WWI> k v»->fc JMWJb* . 

[0097] ttz. fyxmbcommmizmmisni 

mrmm&nx-. rn^y^y^com. ^mmmm 

^•f< t ). @E#corry^-^3ytiL<tt# 
§ -ea <r k a*?* s k v > - j tzmm^h h . 

[Hi] xmm&tmt j>?tv? yxfA«y 

[02] 4>jr7V?ftW)X*:Vmmit:m$> 

s. 

[03] ^7X^r-^OfflJt^L^0T*l>. 

[H4 ] a yjrrv ?<n>mm-m.z^Uz7u-^- 

[05 ] 7*7° y ^-^ 3 ymmmmm^Lizy 
^-^-vxhh, 

101 nyfa-^ 

102 OS 
103 

104 *7h7-;iftyi-;P 

10 5 yr'f/kyXfAty'i-;!/ 

106 lifflaj**^*-^ 

107 df-^-HA^v^-^ 

108 A-Kfa? 

109 fa/H 
110 

111 ^'^7-^ 

112 Ut-hnyea-j' 
201 *ty 

20 2 ftfflffilS 

20 3 T7-yfflB9«« 

301 ? yx^f-yiv 
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201 
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